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There is no more fertile
soil for the creative imagi
nation of anybody than nature's
display of Beauty. It is a
generous field of inspiration
for all artists.
Marguerite Wildenhain
INTRODUCTION
Our bodies are structures that are imbued with vast
feelings of inner space and depth. Within us there are
points, junctions, and centers of feeling. Everything we
see and record in our memories is classified according to
how it affects the sensations within our bodies. Though
we seldom stop to think of it, our bodies are universes
of sensation. They are full of past memories and future
anticipations. In our inner universe, vision and feeling
cannot be separated (4:20 8).* The work of art begins and
is organized around these vision/feeling images. The work
of art is not merely an image in the mind of the artist,
it is something the artist extracts from himself in order
to construct a material reality (5:386).
Art sets the image out in space. It reserves a certain
spatial area which the image occupies. Art also gives an
image the consistency of a particular material and a certain
combination of colors. This gives configuration to the
image (5 : 3 87) .
*Numbers in parentheses refer to numbered references in
bibliography; those after the colon are page numbers.
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Form can be analyzed in intellectual terms such as
measure, balance, rhythm and harmony. However, it is
really intuitive in origin; it is emotionally directed
and defined. Form is exclusively instinctive (6:7).
Man's creations in art have their roots in his
experiences with the orderly processes of nature (2 :
flap of jacket). The work in this thesis is no exception.
It has its emphasis on nature's display of beauty. This
beauty results from nature's harmonious ordering of line,
color, and form.
Change becomes the tool of creation in nature.
Change is brought about by a process of accretion and
erosion. The production of art often involves a process
of adding and/or taking away (2:10).
One of the universal principles in nature is growth
through accretion; growth that is structured in the form
of layers. This principle applies to plants, animals, and
minerals. Man uses this same principle in many of his
architectural structures (2:98).
The principle of accretion is found in the works of
ceramists like Wayne Higby, Bruno La Verdierre, and Graham
Marks. These men construct their vessels through the lay
ering of coils which often remain visible as both structure
and decoration.
The aim of the artist is to make objects that he
visualizes in his mind; objects that express his total
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personality and culture (9:39). It is possible for the
artist to say something he deeply feels from the store of
accumulated experiences carried within him. However, if
one solely relies upon accrued experiences, stagnation and
isolation may develop (9:40). The search for expression is
at the root of all our work. Nature can help in the
realization of this goal. In fact, it can become the
main source of growth to maturity as an artist. Through
this personal and artistic maturity, one finds artistic
expression and style (9:39).
A person becomes an artist because of an overwhelming
passion to make things with his hands; because he seeks to
express his personal picture of the world, and because he
seeks to express his personal idea of truth and beauty
(9:169). In order for an artist to express his inner
vision, his technical skills must be equal to his inner
vision. Neither vision nor technique alone make a work of
art. Technique gives the artist the tools to competently
express that which he sees through his inner eye (9:169).
xn
PURPOSE
The purpose of this thesis is to explore the use of
color to create three-dimensional imagery. In working
with raku-ed forms, the use of color is not used as a more
illusionary reference to three-dimensional space. Instead,
color is used in conjunction with three-dimensional forms
to create an abstract, personalized statement on land
environments .
This thesis work has a three-fold purpose:
1.) To study nature's creative processes and the order of
the natural environment.
2.) To become more aware of the beauty and vitality that
is present in nature.
3.) This work is intended to serve as an homage to nature's
harmonious ordering of line, color, and form.
Why was the raku process chosen? Perhaps the following
quote will best explain :
Raku encourages a freer handling, less
readily apparent precision, and more
spontaneous forms . . . The spontaneous
alteration during post- firing-reduction
often makes Raku people feel looser,
freer than they might when working
in a different medium (8:58) .
xm
The raku process plays an important part in the
completion of the forms created for this thesis work.
With this process each individual piece is treated as
a complete entity, and given its own special consideration,
xiv
CHAPTER I
RAKU: A PROCESS OF INVOLVEMENT
The Illustrated Dictionary of Practical Pottery defines
raku as: "A low temperature earthenware technique involving
a very rapid glaze firing cycle, the pots being placed into
and removed from a red-hot kiln. The ware may or may not
be reduced" (3:184) .
The Japanese symbol for raku means enjoyment a
conscious return to the direct and primitive treatment of
clay (3:184) .
The first definition is a brief technical description
of the raku process. The second defines the spirit and
intent of raku. Neither definition is all inclusive.
Raku is paradoxical. The results of the raku process
may look rough but are quite refined. The potter makes
use of random events, but he plans; ... the pot may appear
crudely constructed, but it must be well crafted. The
procedure is speedy, but represents much thought; it is
not highly technical, yet requires much experience (8:149).
Paul Soldner's definition of raku is an attempt to
deal with the inherent paradoxes of raku:
Raku for me, is more a state of mind,
a way of thinking, perhaps even a way
of life, than a technique or process
(8:150) .
Raku is direct and experimental where other processes
in pottery are more remote and theoretical. This direct
ness leads to spontaneity and encourages involvement
(8:156) .
The speed of the raku process gives the potter a con
siderable advantage over most other clay processes. The
raku potter can glaze and fire his forms in a very short
time. Thus, while the ideas are still fresh, the raku
potter can more rapidly develop his ideas as he moves from
pot to pot (8:156) .
There are some raku potters who disagree with this
romanticized definition of raku. Wayne Higby is one such
person. He states: "I see raku as just another way of
making pottery. No better than any other process. For me
there is really no great value in the process except as it
gives the artist a means of achieving an
image" (8:150).
Because of the many individualistic approaches to
raku, it appears that there can be no one clear definition
for this process. Each person must define the process
according to his or her own level of involvement.
CHAPTER II
TECHNICAL SKILLS
The Development of a Clay Body
A good raku clay body should be "open" and not dense.
Dense clays are often made of fine grained clay particles
and cannot withstand the rapid expansion and contraction
inherent with raku. "Open" clay bodies are made from clays
which have coarse grained clay particles and often contain
large amounts of grog, sand, vermiculite, or sawdust. Large
amounts of grog result in a rough clay surface. Vermiculite
and sawdust will produce a pitted surface when fired. There
fore, because of a personal preference for a smooth surfaced
clay, the use of grog, sand, vermiculite, and sawdust was
avoided.
The first raku attempts were with a porcelain clay body
composed of equal parts of China clay (Grolleg) , Edgar
Plastic Kaolin, Kentucky Ball Clay (O.M. #4) , and Flint.
This clay body proved to be unsuitable for raku. It was
too dense and the mortality rate of the fired pieces was
extreme .
Next an off-white raku clay body was tested (1:96) .
The grog content in this formula was reduced by half.
The clay was workable but a large percentage of 20" platters
did not survive. This body was also abandoned.
A clay body developed by Carl Stockwell (7:9) , pro
vided a very low percentage of loss. Stockwell' s raku body
consisted of 50 parts of Missouri Fire Clay (A. P. Green) ,
20 parts of Kentucky Ball Clay (O.M. #4) , 20 parts of Talc,
15 parts of Spodumene , and an addition of 2 parts of Ben-
tonite for plasticity. This is a durable clay body with a
smooth clay surface. It fires white, throws well and has
good hand-building properties. For large, slab-built work,
%% by weight of nylon fiber was added for easier handling.
The Development of a Color Vocabulary
A color palette was developed through the use of colored
slips, glazes, and post-firing-reduction.
Colored slips were included as a part of the color
scheme for two reasons: 1.) The selection of glaze was
intentionally limited. The colored slips would provide
a wider range of possibilities. 2.) The use of colored
slips under raku glazes creates a sense of depth that is
beneficial to the visual impact of the work in this thesis.
In the first group of tests , grams of oxides were
added to 107 gram batches of Stockwell 's white raku clay
body. For the most part these slips were quite splotchy.
Oxide slips proved unsatisfactory. Test slips made by
adding commercial stains to 107 gram batches of the raku
clay body were then tested.
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Of the commercial stains available in the shop, several
burned out in the bisque firing. There was color present
when the test-tiles were placed in the bisque, but no
evidence of color after the bisque was fired. There was
also no apparent color after the glaze test. The manu
facturers of the commercial stains state that the stains
are meant for cone 04 to cone 06 glazes. The question arose
as to whether the lack of color was due to the stains burning
out in the bisque or whether the slips were not mixed suffi
ciently. If the problem was due to insufficient mixing, then
the possible solution would be to ball mill the slips.
The slips that appeared to burn out in the bisque were:
1.) Ceramic Color and Chemical Mfg., Company's Red stain
10-6-750 and Red glaze stain 3225; 2.) Ferro's Color Coral-
glaze stain F-1056 8; and 3.) The Harshaw Chemical Company's
Blue Jean Blue glaze stain.
Other commercial stains tested and the results of these
tests are listed in Table I .
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Data collected in Table I was compared to color results
provided by the manufacturers of the commercial stains. The
results indicated considerable differences in color and
intensity. The splotchy appearance of the commercial stain
slips could be due to insufficient mixing of the materials.
The discrepancies also may be due to the fact that some
stains do not respond favorably to a high boron glaze such
as 80 Gerstley Borate and 20 Nepheline Syenite. An example
of such a stain is Ferro's Color, Coral glaze stain F-10568.
In their information concerning Ferro Pinks and Maroons;
the Ferro's Color company clearly states that chrome-alumina
stains work best in glazes that are low in lime, low in boric
oxide and high in zinc.
Most of the slips tested were unsatisfactory. A few
of the oxide and commercial stain slips provided good
results .
The base for the colored slips was Stockwell 's white
raku clay body. It contained the following ingredients:
50 parts of Missouri Fire Clay (A. P. Green) , 20 parts of
Kentucky Ball Clay (O.M. #4) , 20 parts of Talc, 15 parts of
Spodumene and 2 parts of Bentonite. The oxide and commer
cial stain slips used in the thesis are found in Table II.
TABLE II
Oxide and Commercial Stain Slips Used
in the Thesis Work
Colorants
Grams/ 107 Grams
of Clay Body Color
Yellow Ochre 4 Yellowish or
Pinkish Brown
Chromium Oxide 1/2 Light Green
Pink Stain
K-80 23 Pink
Bright Blue
Engobe Stain 23 Medium Blue
Turquoise Stain 20 Light Blue-Green
Brown Body Stain 5 Light Brown
9
The color slips make up the first section of the color
palette. Next was the acquisition of a glaze repertoire.
There are many raku glazes that are available to the
potter. It is impossible to explore the vast range of color
possibilities within these glazes in a two-year span. Raku
glazes are different in melting temperatures. For this
thesis, the selection was limited to three glazes. Two of
these glazes had the same melting temperature. The third
was a dry rust matteglaze.
The first was an alkaline, copper luster glaze con
taining: 42 parts of Frit 3110, 30 parts of Gerstley
Borate, 6 parts of Flint, 6 parts of Soda Ash, 3 parts of
Edgar Plastic Kaolin and 3 parts of copper carbonate.
The second was a clear glaze consisting of 80 parts of
Gerstley Borate and 20 parts of Nepheline Syenite. This
glaze was selected in order to develop a major part of the
color palette. It is simple to make, fairly inexpensive
and forms a good glass and strong crackle pattern. By
adding 10 percent tin oxide to this glaze one obtains a
good opaque white. The third glaze selected was still
immature when fired with the first two glazes. The dry
rust matte surface of this glaze made for an interesting
contrast between the smooth clay body and the glassy glaze
surface. This was a Lithium Carbonate glaze composed of -
2 7.7 parts of Lithium Carbonate, 14.0 parts of Georgia
Kaolin, 2.9 parts of Bentonite, 55.4 parts of Flint and
3.8 parts of copper carbonate.
10
The colorant tests of the 80 parts of Gerstley Borate
and 20 parts of Nepheline Syenite are found in Table III.
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Of the glaze tests recorded in Table III, four were
chosen to be a part of the color palette. These four glazes
and the colors which resulted from glaze application are
found in Table IV.
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TABLE IV
Four Glazes Developed From
80/20 Base- Glaze and Their
Application Results
Colorants Percent Application Results
Red Iron Oxide 8 Thin - Bright Yellow
Medium - Greenish Brown
Thick - Brown
Copper
Carbonate 3
Light green - oxidation
Thin - Pale Yellows, Reds,
Blues, with some
metallic luster
Green - oxidation
Medium - Yellows, Reds, Blues
and strong luster
reduction
Green - oxidation
Thick - Deep Reds and strong
metallic lusters
Black Nickel
Oxide 4
Thin - Creamy Yellow
Medium - Yellow Brown
Thick - Gray Brown
Chrome Oxide 1
Same color results in all
applications. Just became
more glassy.
1 A
The results of these tests indicate that there are many
color options available within a limited number of glazes.
This shows that limitations do not necessarily result in
restriction.
An important phase in the raku process is the post-
firing-reduction. Smoking enlivens the clay surface and
unifies the clay and glazed areas. Generally, this uni
fication occurs as the smoke darkens the clay surface and
invades the glazed areas where the glaze has crackled
(8:71). Post- firing-reduction is the monochromatic
painting of the clay surface by the smoldering and burning
of combustible material in a reducing chamber. Thus the
element of fire makes a color contribution to the finished
pieces. However, one can not rely solely on accidents to
dictate the final outcome. As one gains experience with this
monochromatic painting, it is possible to direct and en
courage these results, adding yet another range of color
to one's palette.
Development of the Kiln
When the sections of the horizontal floor piece were
fired it became apparent that the existing Raku kiln was
too uncomfortable and cumbersome to fire the remaining
large forms .
Therefore it was decided to build a larger kiln. This
kiln was designed so that the chamber would raise up and out
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of the way for loading and unloading forms. The most feas
ible and economical way to accomplish this was to use a
metal drum lined with "fiberfrax" insulation as the kiln
chamber. A 55-gallon drum 35 inches tall and 23 inches in
diameter was obtained from the physical plant. This drum
provides an interior chamber 34 3/4" tall and 22V in
diameter before being lined with a "fiberfrax" insulating
blanket. The bottom of the drum was removed with a cold-
chisel. It was then scrubbed with soap and water to remove
any chemical film in the drum. The drum was then turned
over and a damper flue was cut into the top. After the
drum had dried two 1/8" holes were drilled at equally
spaced intervals around the top and three-side sections
of the drum. Next, eight
48"
x
24"
x V sections of
"fiberfrax" insulating blanket were cut. These sections
lined the top and side of the drum with two overlapping
layers. These layers of "fiberfrax" were held in place by
running a 14 gauge Kaenthal A-l wire through a ceramic
washer, the
"fiberfrax," the holes in the drum, and another
ceramic washer on the outside of the drum. The wire was
then twisted together. It took a total of thirty-two such
attachments to secure the lining. The inside chamber of
the kiln was now 34%" tall by 20V in diameter.
Before the foundation for the raku kiln could be laid
the floor had to be leveled. Six
6"
x
8"
x
8"
cinder
blocks were then laid down to make a 32" x 32" x 8"
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foundation for the kiln. The floor of the kiln was con
structed on this foundation. Two rows of a 9" x 4%" x
2V refractory hard bricks were used to make a 27" x
27"
x
5" floor. The walls of the fire box were three
tiers high and measured 27" x 27" x 7V In the back
wall a 4V x 9" x 5" hole was cut into the first two
tiers for the burner port. In the corners of the fire box,
half bricks were mounted to the top tier to eliminate heat
loss. Once the kiln chamber was in place the tracks to
guide it up and down could be built and put in place.
The tracks for the raku kiln were made from an old
single bed frame. The tracks were 67" long and "c"
clamped to the steel girder above the kiln. Another
section of the bed frame was welded to the base of the
tracks keeping them nineteen inches apart. Two die cast-
sheaves were fastened with nuts and washers to 22V
long threaded rods. These rods were adjusted until the
grooves in the sheaves rested on the tracks. Once ad
justed, they were welded to the top of the kiln.
Next, a pulley system with a counter-weight was
devised. This took 21 feet of cable, two
3" diameter
pulleys, two pipe
"T"'s,"
and three short sections of pipe.
A cinder block was used for a counter-weight. A 32" steel
rod was heated in the center and bent to form a slight bow.
It was reheated two inches from each end and bent to form
hooks. Next, four, 2' sections of cable were cut.
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On one end of each section of cable a three inch loop was
made and clamped together. This was done either with cable
clamps or copper tubing. These loops were placed on the
hooks of the steel rod. The other ends of these cable
sections were looped on the die cast sheave rods making
sure all were equal in length. The remaining cable was
clamped in the middle of this rod. It was threaded through
a pulley directly above the kiln, and to a pulley clamped
to a steel beam on the back wall of the kiln building.
Peep-holes were cut into the drum. The target brick,
shelf supports and a kiln shelf were placed in the fire
box area. When the burner and plumbing was completed the kiln
was ready to use.
After firing several pieces in this kiln, it was appar
ent that the kiln was not firing evenly. The front was
firing hotter than the remaining sides of the kiln. In
an attempt to obtain a more even firing, the target brick
was moved closer to the burner with its length parallel
to the burner. Instead of correcting this uneven firing,
this move increased the unevenness of the firing.
This was an indication that the back and sides were
still firing considerably cooler than the front. To get
more flame to the sides the target, brick was moved back to
the center of the kiln keeping it parallel with the back
wall and burner. In an attempt to get more flame to the
back of the kiln, the kiln shelf was moved closer to the
18
front of the kiln. This would decrease the amount of flame
and heat at the front of the kiln. These final corrections
resulted in good, even firings.
List of Materials
Quantity Cost per Unit Total
Cinder Blocks
(16"
x
8"
x 8") $.60 $4.80
Hard Brick
(9"
x 4V x 2V) 66 .85 56.10
"Fiberfrax" Insulating
Blanket
(4 8" x 2 4" x V) 8 2.45 per
running foot
19.60
Cable 21' .50/ft. 10.50
Pulleys (3" diameter) 2 3.50 7.00
Cable Clamps ,50 2.50
Kanthal A-l Wire
(14 Gauge)
15' 12/ft. 1.80
Total Cost: 102.30
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PLATE 1
55 Gallon Drum
Raku Kiln
PLATE 2
Top of Kiln
21
PLATE 3
Track and Pulley System
PLATE 4
Detail of Track with
Die Cast Sheaves
PLATE 5
Burner Set Up
XPLATE 6
Interior of
Kiln Chamber
CONCLUSION
Man's creations in art have their roots in his exper
iences with the orderly processes of nature (2: flap of
jacket) .
This thesis work is an exploration, through form, of my
personal picture of the world. Not an altered and dis
torted world, but a world of beauty and simplicity brought
about by nature's ordering of its intricate processes.
The whole world can be perceived as complex layers of
structured existence. The study of the strata of living
organisms in any ecological system will bear witness to
this. Plants, animals, even mountain ranges were created
through structured layers. Coral reefs are another
example of structure created through accretion.
The strata revealed in a water eroded glen (see Plates
27 through 32) also bear witness to structured layering of
created form.
The forms created in this thesis are an attempt to
establish a relationship of the interior and exterior
layers providing a sense of structure.
They are an orderly construction of line, color,
pattern, and structure resulting in form. Land environ
ments provided the theme.
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First comes the form, constructed in layers, to provide
surface decoration as the form is being created. The inner
layer is built up at the same time as the outer layer. The
relationship of the inner and outer layers provides a sense
of structure to the form.
Smoked and glazed areas are used to create and/or
support three-dimensional space on the forms' surface.
Color was intended to be the major concern, but has
become secondary to the form. The color was intended to
be used as a means of creating a sense of perspective
within the form. The color on the form did not always
create or support this intended sense of perspective.
Some of the color areas resulted more in patterns than
space planes.
The forms which were more successful were those where
the glaze was thin and appeared as colored clay rather
than bright, shiny, glazed areas. The forms which were
most successful are shown in Plates 14, 21, and 22.
These forms provide a good balance between construc
tion, reflecting structure, decoration, color and form.
A question arises out of this thesis. Is a glaze,
or even added color needed to complete the form? The
treatment of the form in a non-glazed manner may be more
powerful because the form can then stand on its own merit
as a three-dimensional image.
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The work in this thesis has strength but appears to
lack vitality. Vitality can only come about through a
total experience of nature. This work is a process of
creating, influenced by experience. A personal and artis
tic maturity develops through experience. This brings
vitality, expression, and style to one's work.
Experiencing is involvement involvement with life,
art, clay, and raku. Involvement is the catalyst for all
creative energy.
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As I sit and watch the fire, I become the
flame. Itself. The fire. Consumption.
Concentration. My work. The real. The
reaction of my body and mind. The moments
of tension as the kiln is raised. The
pots taking the fire within. The heat
of the pots. Reaching in and lifting
the pots out. The strain of the large
pieces. Carrying the piece to reduction.
The next fire. The reduction. The sur
face of the piece altered and drawn on
by me and the process Raku. . .
Howard Yana Shapiro
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PLATE 13
Raku-ed Form I
Diameter- 13" Height- 9"
Copper, Nickel, & White
Glaze
PLATE 14
Raku-ed Form II
Diameter- 13" Height- 9h"
White, Iron, Nickel, Lithium
Carbonate Glazes
PLATE 15
Raku-ed Form III (Front View)
Diameter- 13" Height 10"
Alkaline, Copper Carbonate Glaze I
PLATE 16
Raku-ed Form III (Back View)
Diameter- 13" Height-
10"
Alkaline, Copper Carbonate Glaze
PLATE 17
Raku-ed Form IV
96"
x
9h"
x
27"
- Clear, white,
chromium oxide, yellow ochre, &
turquoise stain slips.
PLATE 18
(5 pieces)
48"
x
9*s"
x
28"
Iron and Alkaline, Copper Glazes
PLATE 19
|Raku-ed Form VI (Front View)
Diameter- 18" Height-
13"
(Nickel, Alkaline, Copper, Iron
|Glazes with Pink Stain K-80 Slip
PLATE 20
Raku-ed Form VI (Back View)
Diameter- 18" Height 13"
Nickel, Alkaline, Copper, Iron
Glazes with Pink Stain K-80 Slipl
PLATE 21
I Raku-ed Form VII (Front View)
Diameter- 18" Height- 13"
Alkaline, Copper, Nickel, Clear
| Glazes with a bright Blue Engobe |
[Stain # 554 slip.
PLATE 22
I Raku-ed Form VII (Back View)
Diameter- 18" Height- 13"
Alkaline, Copper, Nickel, Clear
| Glazes with a bright Blue Engobe]
LStain #554 slip.
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